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INTRODUCTION

Transfer of bioremediation laboratory research to the field is of-
ten a frustrating and unsatisfying activity. Part of the problem has to
do with the levels of inquiry in the laboratory and in the field. Labo-
ratory studies deal with biochemical or physiological processes. Ap-
propriate controls ensure that only one mechanism is responsible for
the phenomena under study. During field-scale implementation of
bioremediation technology, several processes operate concurrently.
They may involve several distinct mechanisms for biological destruc-
tion of the contaminant, as well as partitioning to immobile phases,
dilution in ground water, and volatilization.

Experimental controls are usually unavailable during full-scale
implementation of in situ bioremediation because the technology is
applied uniformly to the contaminated area. As a result, perfor-
mance monitoring that is limited to the concentration of contami-
nants in ground water over time, and perhaps the concentrations of
nutrients and electron acceptors, cannot ensure that the biological
process developed in the laboratory was responsible for contaminant
removal at full scale.

The appropriate equivalent of experimental controls is a detailed
characterization of the site, the flow of remedial fluids, and the flux
of amendments. This characterization allows an assessment of the
influence of partitioning, dilution, or volatilization and provides a
basis for evaluating the relative contribution of bioremediation.

APPROPRIATE SITE CHARACTERIZATION

Most plumes of organic contamination in ground water originate
from spills of refined petroleum hydrocarbons, such as gasoline, or
chlorinated solvents, such as trichloroethylene. These substances en-
ter the subsurface as nonaqueous-phase oily liquids, traveling sepa-
rately from the ground water. As long as the oily-phase liquid is
present in the subsurface, it can act as a continuing source of con-
tamination because contaminants contained in the nonaqueous phase
will dissolve in the ground water.

Traditionally, monitoring wells have been used to define the ex-
tent of contamination in the subsurface environment. However, wells
cannot determine the extent of contamination by oily-phase materi-
als. If monitoring well data are the only data available, it is difficult
to estimate the total contaminant mass subject to remediation within
an order of magnitude.

As an example, Kennedy and Hutchins (1992) estimated the mass